Although it is well known that massive galaxies have central black holes, most of them accreting at low Eddington ratios, many important questions still remain open. Among them, are the nature of the ionizing source, the characteristics and frequencies of the broad line region and of the dusty torus. We report observations of 10 early-type galactic nuclei, observed with the IFU/GMOS spectrograph on the Gemini South telescope, analysed with standard techniques for spectral treatment and compared with results obtained with principal component analysis Tomography (Paper I). We performed spectral synthesis of each spaxel of the data cubes and subtracted the stellar component from the original cube, leaving a data cube with emission lines only. The emission lines were decomposed in multi-Gaussian components. We show here that, for eight galaxies previously known to have emission lines, the narrow line region can be decomposed in two components with distinct line widths. In addition to this, broad Hα emission was detected in six galaxies. The two galaxies not previously known to have emission lines show weak Hα+[N II] lines. All 10 galaxies may be classified as low-ionization nuclear emission regions in diagnostic diagrams and seven of them have bona fide active galactic nuclei with luminosities between 10 40 and 10 43 erg s −1 . Eddington ratios are always < 10 −3 .
INTRODUCTION
Nuclear gas emission emerging from early-type galaxies (ETGs) in the local Universe is associated with lowluminosity active galactic nuclei (LLAGN) in 2/3 of the cases (Ho 2008) , where most of these objects are classified as low ionization nuclear emission regions (LINERs; Heckman 1980) . In order to distinguish, at optical wavelengths, between LINERs, Seyfert galaxies, starburst regions and transition objects (TOs), the so-called diagnostic diagrams or BPT diagrams (Baldwin et al. 1981) , which compare different emission line ratios, are commonly used. Most recent diagnostic diagrams (e.g., Kauffmann et al. 2003 ; Kewley et al. 2006) The reason for such choices is that these ratios are composed of emission lines that are close enough in wavelength, and therefore, are less affected by dust reddening effects (Veilleux & Osterbrock 1987) .
Photoionization of LINERs by AGNs was proposed by Ferland & Netzer (1983) and Halpern & Steiner (1983) .
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However, other mechanisms may be responsible for LINER emission (e.g. shockwaves -Heckman 1980 ; post-asymptotic giant branch star populations (pAGBs) - Binette et al. 1994 ). In the optical, detection of a broad-line region (BLR), specially in the Hα line, is a typical feature of AGNs Ho 2008) . However, the BLR is not detected in several LINERs . One hypothesis is that the BLR is very weak in these objects and demands an accurate subtraction of the star light from the spectra . Although there are no reasons to discard the unified models (Antonucci 1993) in LINERs (see, for instance, Barth et al. 1999) , BLRs seem to be intrinsically absent, even if their radio or X-ray emissions are typically non-stellar (Ho 2008) . Because of the low bolometric luminosities and Eddington ratios, which are characteristics of LINERs, the formation of BLRs may not occur in some objects (Nicastro 2000; Elitzur & Shlosman 2006; Ho 2008; Czerny & Hryniewicz 2011) . This is the second of a series of papers whose goal is to detect and characterize the nuclear and circumnuclear (scales of an order of 100 pc) gas emissions in a sample of 10 ETGs. In Ricci et al. (2014, hereafter Paper I), we analysed this sample with the principal component analysis (PCA) Tomography technique only (Heyer & Schloerb 1997; Steiner et al. 2009 ). This methodology consists in applying PCA to data cubes. With PCA Tomography, one is able to detect spatial and spectral correlations along data cubes, allowing an efficient and statistically optimized extraction of information from the observed region. In Paper I, we concluded that at least eight galaxies contain an AGN in their central region. In addition, we showed that seven galaxies possess gas discs in their circumnuclear environment. In one object, the circumnuclear gas component seemed to have an ionization cone structure. Stellar discs, also in the circumnuclear regions, were detected in seven galaxies.
In order to validate the results presented in Paper I, we will analyse the data cubes of the sample galaxies with techniques that are well established in the literature. In fact, in this work and in Paper III, we will study data cubes with the stellar components properly subtracted. The subtraction was carried out with the stellar population synthesis in each spectrum of the data cubes. With the gas cubes (i.e., data cubes with the gas component only), one is allowed to analyse and characterize the emission lines contained along the observed field of view (FOV) of the galaxies of the sample.
In this paper, we intend to detect and characterize the nuclear emission lines of the 10 ETGs, to unveil LLAGNs in these objects. In Paper I, the eigenspectra related to the AGNs were very similar to LINER spectra. However, eigenspectra display correlations between the wavelengths and, thus, are not adequate to measure emission line fluxes and their respective ratios. Hence, in Paper I, it was not possible to use diagnostic diagrams to classify the emissions accurately. Besides, some parameters, such as the colour excess E(B-V) and the luminosity of the lines are essential for a correct characterization of these regions. Nevertheless, our main intention is not to show that results obtained with PCA Tomography may arise from known methodologies but rather to use both techniques as complementary tools. Joint analysis of the results from this work and from Paper I may highlight useful information that would not be possible to extract using only one of the procedures discussed above.
Section 2 presents a brief summary of the general characteristics of the data cubes, in addition to a description of the stellar population synthesis. In section 3, we analyse the spectra extracted from the nuclear regions of the galaxies of the sample. Finally, in section 4, we discuss our results and present the main conclusions of this work.
SPECTROSCOPIC DATA AND SPECTRAL SYNTHESIS
A detailed description of the sample studied in this work was presented in Paper I. In short, it is composed by 10 massive (σ > 200 km s −1 ) ETGs from the local Universe (d < 31 Mpc). These galaxies were observed with an integral field spectrograph operating on the Gemini-South telescope (programmes GS-2008A-Q-51 and GS-2008B-Q-21) . This instrument allows us to obtain 2D spectra of the central region of these galaxies, with a FOV of 3.5 arcsec x 5 arcsec and a spectral resolution <∼ 1 arcsec. The spectra cover from the Hβ line to the [S II]λλ6716, 6731 doublet. Data treatment and reduction procedures were also shown in Paper I. High-and low-frequency noises were removed from the data cubes. However, for this work, we did not perform high-frequency noise filtering in spectral dimension, since the spectral line decomposition may be affected by systematical errors (e.g. high-frequency kinematical features). The exceptions are NGC 1399 and NGC 1404, because their emission lines are too weak (see section 3.6) and are only evident after the high-frequency noise filtering is applied to the spectra of both data cubes. We also applied the Richardson Lucy deconvolution technique to the spatial dimensions of the data cubes, in addition to the correction of the differential atmospheric refraction effect. For more details about the procedures discussed above, see Paper I.
The starlight subtraction from the galaxies is an essential step to study the emission lines emerging from LLAGNs. In Paper I, we isolated the gas emission from the stellar component with PCA Tomography applied to the data cubes of the galaxies. However, as mentioned in section 1, eigenspectra are not adequate to measure emission line fluxes. Thus, an accurate fit of the stellar population in the spectra of the data cubes is necessary for the correct characterization of the emission lines in these objects. In light of this, we performed a stellar population synthesis in each spectrum of the data cubes of the sample galaxies using the starlight code (Cid Fernandes et al. 2005) . In other words, we built data cubes with stellar components only. We used a simple stellar population (SSP) library described by Walcher et al. (2009) . This library was created with MILES spectral energy distributions (SEDs; Vazdekis et al. 2010 ) with solar abundances ([Fe/H] = 0.0 and [α/Fe] = 0.0), whose fluxes were recalibrated, pixel by pixel, to non-solar abundances by means of the theoretical SSP models proposed by Coelho et al. (2007) . This library contains 120 SSPs with a resolution of 2.51 Å (Falcón-Barroso et al. 2011; Beifiori et al. 2011) , ages between 3 and 12 Gyr with steps of 1 Gyr and abundances [Fe/H] = -0.5, -0.25, 0.0 and 0.2 and [α/Fe] = 0.0, 0.2 and 0.4. SSP libraries built as described above should result in a more accurate fit to stellar population spectra of ETGs, since they are composed by observed stellar spectra in the optical region and are not biased against non-solar abundances. Because the sample is composed of massive ETGs and considering the fact that the stellar velocity dispersion in this type of galaxies is correlated with their stellar ages, metalicities and the presence of α elements (Thomas et al. 2005) , the use of the SSP library proposed by Walcher et al. (2009) is quite adequate for the galaxies of the sample. In appendix A, we show fitting results for the galaxies' centre [high-signal-to-noise (S/N) ratio] and for the upper-right region of the FOV (low S/N ratio) of the data cubes.
The spectral synthesis procedure for NGC 2663 was different than that for the other galaxies of the sample. Since we were not obtaining reliable results for the red region of the spectra, we ran the starlight code twice for this galaxy's data cube: one for wavelengths < 6130Å and the other one for wavelengths > 6130Å. Doing this, the fitting results around the Hα line were reasonable. As we were interested in removing the starlight from the spectra, not in the results of the stellar populations, this procedure was consistent with our goals.
The gas cubes of the eight galaxies of the sample, whose AGNs were previously detected by PCA Tomography in Paper I, revealed emission lines along the FOV. Since no emission lines are seen in the spectral range between 5500 and 5700Å, we estimated the standard deviation of the gas cubes (and hence also of the original data cubes) within this wavelength range. All spectra of each gas cube were used for this calculation. For the data cubes drawn from the programme GS-2008A-Q-51, we calculated σ λ = 2.1×10 −18 erg s −1 cm −2 Å −1 , while for the data cubes belonging to the programme GS-2008B-Q-21, σ λ = 5×10 −19 erg s −1 cm −2 Å −1 . In this paper, we will only analyze the nuclear spectra extracted from the galaxies. The emission lines originated in the circumnuclear regions of the objects will be discussed in Paper III.
RESULTS

Nuclear emission line properties
We extracted the nuclear spectra from the gas cube of each galaxy of the sample. This was done through a weighted sum of all spectra of the gas data cubes, whose weights were given by a 2D Gaussian function with peak intensity of 1 and full width at half-maximum (FWHM) equal to the FWHM of the Gaussian point spread function (PSF) of the images of the data cubes (Paper I). These functions were centred at positions xcen and ycen of the point-like objects detected on the [O I]λ6300 line image (see Paper I for an explanation on why we used this image). In NGC 1399 and NGC 1404, where no [O I] lines were detected, both functions were centred in the region of maximum intensity of the image, which corresponds to the [N II]λλ6548, 6581+Hα lines.
The nuclear emission lines were decomposed as a sum of Gaussian functions by means of a Gauss Newton algorithm, which is an application of the least-squares method in nonlinear functions. The statistical uncertanties were estimated with a Monte Carlo simulation by applying the Gauss Newton algorithm 100 times to the fitting result of the observed data added to random noise. These noises were drawn from a normalized Gaussian distribution centred in zero and with σ equal to the standard deviation of the residual between fitted and observed data. The errors associated with each parameter of the Gaussian functions were ascertained by the standard deviation of their measurements obtained from the results of all 100 simulated fitting procedures.
We began the fitting procedure for the Hα + [N II]λλ6548, 6583 lines in the nuclear spectra of seven galaxies of the sample. We decomposed the lines in this spectral range as a sum of seven Gaussian functions, one of which corresponds to the broad component of the Hα line. The other six Gaussian functions describe the narrow components of each of the three lines. In this case, there are two sets of three Gaussians. In each set, the Gaussian functions Although the profiles should be different for each ionized species, we decided to apply the procedure described above in order to reduce the number of free parameters, avoiding unphysical results (e.g. Hα/Hβ < 3.1 or even < 2.8 in some cases). Moreover, if the kinematics of the narrow component of Hα were a free parameter, it could be affected by the broad line component. This could underestimate the flux from the BLR and, consequently, overestimate the narrow line component. Since we are not interpreting the kinematics of the emission lines at all, the systematic errors in flux caused by this assumption will not be so important as an error caused by bad fitting results.
The cases of NGC 1399 and NGC 1404 will be discussed in section 3.6.
The narrow line regions
The flux of the narrow components of the emission lines was calculated as the sum of the integrals of each Gaussian function of sets 1 and 2. The colour excess E(B-V) was calculated by means of the measured Hα/Hβ ratio, using the extinction curve proposed by Cardelli et al. (1989) (1987) . We calculated the ionized gas mass of the NLR as
where L40(Hα) is the Hα luminosity in units of 10 40 erg s −1 and = 3.84×10 −25 erg s −1 cm 3 is the Hα line emissivity (Osterbrock & Ferland 2006, case B) . The results are presented in Table 2 . The values of Mion for the eight galaxies of the sample are very similar to each other (even the minimum value estimated for NGC 2663), varying from 3×10 4 M to 1.5×10 5 M . As mentioned in section 3.1, both sets of Gaussian functions are probably related to different regions of the NLR. One hypothesis is that the Gaussian with the smaller FWHM may actually be a correction to the NLR profile, which may contain asymmetries, as in Seyfert galaxies . Indeed, also fitted several Gaussian functions to the NLR. However, these authors did not propose any physical meaning for each Gaussian; they just used this methodology as a convenient fitting procedure. In seven objects, Gaussians from set 2 are more intense than those from set 1, at least in the Hα line. The exception is NGC 4546, in which, within the uncertainties, both Gaussians result in the same flux. Gaussian functions from set 2 have FWHMs > 390 km s −1 , values that are typical for an NLR (Osterbrock & Ferland 2006) . In NGC 1380 and NGC 3136, both sets may be related to multiple AGNs (NGC 1380 -Steiner et al. in preparation; NGC 3136 -Paper I). It should be noted that both galaxies have the largest reddening in their nuclear regions, possibly a consequence of mergers that may have occurred in these two objects. These events must have added a reasonable amount of gas and dust in the central regions of NGC 1380 and NGC 3136. Fig. 4 presented by Ho et al. (2003) showed that most LINERs have nuclear ne < 400 cm −3 (the average value for all the galaxies they studied is 281 cm −3 ), which matches the results shown in Table 2 . Only NGC 4546 and IC 1459 have nuclear ne > 400 cm −3 , which implies, together with the higher L bol values (see section 3.4), that these galaxies must have a larger reservoir of gas in their nuclear regions. In the case of NGC 2663, we only estimated a maximum value, which is quite large when compared to the other galaxies. However, the uncertainties for NGC 2663 are quite large ([S II]λ6716/[S II]λ6730 = 1.21±0.31; for this ratio, ne = 226 cm −3 ).
The broad line regions
Broad Hα components were detected in six galaxies of the sample. In all cases, FWHMs > 2000 km s −1 . In galaxies where the broad component of Hα was found, we supposed that this feature also exists in Hβ. The fitting procedures in Hβ were performed with the same radial velocity and the FWHM measured for the Hα lines. The ratio between the broad components of Hα and Hβ is expected to be higher than the respective ratio between the narrow components, since, in the BLR, these lines are emitted in hot and partially ionized zones, causing an increase in the intensity of Hα by collisional effects (Osterbrock & Ferland 2006) . It is not clear how to determine the reddening effect caused by dust in BLRs, since we cannot properly model the importance of these collisional effects. Thus, the Hα luminosities of the broad components, shown in Table 3 , were corrected for the reddening effects with the E(B-V) of the narrow components, also shown in Table 3 . Probably, this is underestimated for the BLR, although a fraction of the reddening of the BLR may be caused by the same dust component that quenches the light from the NLR. argued that contamination by late-type stars, in particular features of type K and M giant stars, may generate a bump near Hα, which may mimic a broad emission line component. Therefore, one should be very careful in starlight subtraction procedures when looking for BLR features, specially in LLAGNs. However, an advantage of the gas cubes is that we are able to make an image of the red wing of the broad component of Hα, which is less contaminated by the NLR emission. Fig. 3 shows the radial profiles of the these images, taken from six galaxies of the sample where a broad component is clearly detected. To establish a comparison, we also plotted the radial profiles of the stellar components of the six galaxies, taken from the stellar continuum regions of the original data cubes. Note that, in every case, the broad component profiles are much narrower than the stellar profiles. Indeed, the FWHMs of the broad component spatial profiles, shown in Table 3 , are very similar to the FWHMs of the seeing of the data cubes, whose values were presented in Paper I. Thus, these FWHMs may also represent a direct measurement of the PSF of the gas cubes. The only exception is NGC 2663, where the FWHM of the broad component profile is higher than the FWHM of the seeing. One hypothesis is that the image extracted from the red wing of the broad component of this object was contaminated by the NLR emission, which is quite broad when compared to that of the other galaxies of the sample.
The results described above imply that the broad components are emitted by an unresolved object, hence corresponding to the BLRs and, consequently, confirming the presence of AGNs in, at least, six galaxies of the sample.
The galaxies NGC 1380, NGC 1399, NGC 1404 and NGC 3136 did not reveal any sign of BLR.
Bolometric luminosity and Eddington ratio
Bolometric luminosity (L bol ) and the Eddington ratio (R edd ) are useful parameters to characterize the LLAGNs' emission. Both parameters suggest a sequence among the types of LLAGNs (Ho 2008) . Seyferts have the highest values for these parameters, followed by LINERs and TOs (Ho 2008 Galaxy name Table 1 , except for NGC 1399 and NGC 1404, since these objects did not reveal the Hβ line. The uncertainties related to the luminosity of the Hα line took into account the errors in the fluxes, in E(B-V) and in the distances of the galaxies (see Paper I). Column (6): electronic density of the NLR, in cm −3 . Column (7): bolometric luminosity of the nuclear region of the galaxy, in erg s −1 . The uncertanties in these values are about 0.48 dex. Column (8): Eddington ratio. In this case, the uncertanties are about 1 dex. Column (9) -Ionized gas mass of the NLR, in M .
Ho furthermore proposed that type 1 AGNs are more luminous than type 2 AGNs. Bolometric luminosity is calculated by integrating all the SED. However, a small number of galaxies contain multi-wavelength observations, so relations between L bol and the X-ray luminosity (Ho 2008; Eracleous et al. 2010) or emission line luminosities, as [O III]λ5007 (Heckman et al. 2005) or Hα (Ho 2008) , must be applied. An issue with the Hα line is that its non-nuclear emission is quite important in LINERs, leading one to overestimate L bol . On the other hand, according to Kauffmann et al. (2003) , the [O III] line is an important tracer of nuclear luminosity, since it is intense and produced in the NLR. In galaxies with AGNs, [O III] emissions emerging from H II regions are relatively small (Kauffmann et al. 2003) . Eracleous et al. (2010) calculated L bol for seven galaxies by integrating their respective SEDs. The [O III] luminosities of these objects were taken from . With both parameters in hand, we calculated the median of the L bol /L([O III]) ratio as ∼ 584, which should be reasonable within 0.48 dex. Through this relation, we then estimated L bol for the galaxies of the sample, except for NGC 1399 and NGC 1404, which contain only [N II]+Hα emission (see section 3.6). In these cases, we used the relation proposed by Ho (2008) Table 2 .
The Eddington ratio is given by
where L Edd is the Eddington luminosity. The SMBH masses were estimated with the MSMBH − σ relation proposed by Gültekin et al. (2009) , using the σ measurements of Ricci (2013) . R Edd values for the galaxies of the sample are presented in Table 2 . Since the intrinsic scatter of the MSMBH − σ relation is 0.48 dex (Gültekin et al. 2009 ) and our confidence in L bol is about 0.44 dex, then the error in R Edd should be ∼ 1 dex. The galaxies whose BLRs were detected have R Edd ∼ 10 −4 and L bol > 10 42 erg s −1 . Comparing our results with those of Eracleous et al. (2010) , type 1 AGNs are located in the same region of the R Edd x MSMBH graph (Fig. 4) . Despite NGC 3136 and NGC 1380 being type 2 AGNs (Paper I and section 3.5 of this work), they are located in the same region of type 1 AGNs in Fig. 4 . This may happen because these objects probably have multiple ionization sources (Paper I; Steiner et al. in preparation) , which may increase the estimated L bol for both galaxies. One can see that type 1 AGNs drawn from Eracleous et al. (2010) are more luminous and have higher R Edd values. This corroborates the fact that type 1 AGNs are more luminous than type 2 AGNs, as proposed by Ho (2008) . Another interesting result is that all the galaxies of the sample have R Edd < 10 −3 , implying that Figure 3 . Radial profiles of images extracted from the red wings of the broad component of Hα of six galaxies of the sample. The red line corresponds to the PSFs of the gas cubes, whose FWHMs are shown in Table 3 , and the blue crosses are related to the radial profile of the stellar component, extracted from an image of the stellar continuum. The maximum stellar flux was renormalised to the maximum emission of the BLR, so a convenient comparison may be done. The comparison between the stellar and the broad component profiles in five galaxies suggests that the BLR is real and not an effect of a bad starlight subtraction. Table 3 . Flux and kinematic measurements taken from the broad component. The last column shows the FWHMs, in arcsec, of the broad component profiles shown in Fig. 3 . These values may be related to the PSF of the gas cubes, although the case of NGC 2663 may be peculiar (see text for details). The Hα fluxes are in units of 10 −15 erg s −1 cm −2 , the velocities in km s −1 and the luminosities of the broad component of Hα in erg s −1 . The Hα luminosities were corrected for the reddening effects with the E(B-V) values presented in Table 1 . One should have in mind that this correction may be underestimated, since we considered the colour excesses measured for the NLR. The uncertainties related to the luminosity of the Hα line took into account the errors in the fluxes, in E(B-V) and in the distances of the galaxies (see Paper I).
their AGNs should have SEDs typical of LINERs (Ho 2008) , with an absent big blue bump and a redder continuum in the optical region (specially in the range between 10000 Å and 4000 Å).
Diagnostic diagrams
In the diagnostic diagrams shown in Fig. 5 , we inserted eight galaxies of our sample together with the galaxies of the Palomar survey ). These eight galaxies may be classified as LINERs, although IC 5181, NGC 1380 and NGC 3136 may be defined, within the uncertainties, as TOs. In NGC 1380, two H II regions and three AGN candidates, which may account for the nuclear line emissions, are discussed in detail in Steiner et al. (in preparation) . In Paper I, PCA Tomography revealed that at least two pointlike objects are detected in the central region of NGC 3136. In Paper III, we will show that, besides these two objects, NGC 3136 has several ionization sources in the central region. Also within the errors, NGC 4546 may be classified as Seyfert. Moreover, this galaxy has the densest nuclear region in the sample, as well as the highest R edd and L bol values. Thus, it is expected that NGC 4546 is closer to the Seyfert classification than the other galaxies of our sample. Finally, four galaxies (IC 1459, ESO 208 G-21, NGC 2663 and NGC 7097) are genuine LINERs.
Two special cases: NGC 1399 and NGC 1404
In Paper I, PCA Tomography applied to the data cubes of NGC 1399 and NGC 1404 did not reveal any sign of ionized gas in their central regions. We proposed that emission lines could exist, but their variances would be of the same order of the variance of the noise contained in the data cubes. The question now is: Can we detect emission lines after the subtracting the stellar spectra derived from spectral synthesis? Indeed, in the spectra extracted from their nuclear regions, Hα and [N II] lines can be seen in both galaxies. However, the line decomposition is not simple in either case. In Fig.  6 , we may note that, in both galaxies, the lines are superposed on a broad component. In these cases, this component must be associated with a bad starlight subtraction rather than with a BLR (see Appendix A Table 2 . It is worth mentioning that Hα luminosities were not corrected for extinction effects in these galaxies, since the Hβ line was not detected in both spectra. and L bol < 1.5×10 40 erg s −1 for NGC 1404 and NGC 1399, respectively. These results imply that, in both galaxies, the X-ray and Hα emissions may be related to AGNs.
We also analysed the Hα and [N II] emission lines of these galaxies with the WHAN diagram (Cid Fernandes et al. 2011) , which compares the [N II]/Hα ratio with the equivalent width of the Hα line. To do so, we measured the equivalent width of Hα, resulting in EW (Hα) = 0.06 ± 0.01 and 0.24 ± 0.03 Å, for NGC 1399 and NGC 1404, respectively. According to the classification criteria of the WHAN diagram, both are passive galaxies, i.e., there are no detectable emission lines. In fact, NGC 1404 could almost be classified as a retired galaxy, whose gas emission is accounted for by pAGBs stellar populations. NGC 1399, on the other hand, is a classic radio galaxy (Shurkin et al. 2008) . These authors estimated the jet power for the AGN of this object as Pjet ∼ 10 42 erg s −1 . Comparing it with L bol ∼ 10 40 erg s −1 , it follows that most of the energy released by the AGN of NGC 1399 must be mechanical. In NGC 1404, in addition to a point-like source detected in X-ray, O'Connell et al. (2005) also reported an extended X-ray emission, which may emerge from circumnuclear regions, as observed in some Seyfert 2 galaxies. The spectra extracted from the gas cubes must be affected by systematic errors, which emerged from a bad starlight subtraction. On the other hand, under LLAGN assumption, the Hα luminosities match the X-ray emission of these galaxies. Probably, the high systematical uncertainties associated with the emission lines measurements do not allow an accurate analysis of these galaxies in the context of the WHAN diagram (one should have in mind that the errors presented for EW (Hα) are purely statistical).
DISCUSSION AND CONCLUSIONS
Overall, the results presented in this paper are consistent with those from Paper I. We found that all 10 galaxies of the sample have some nuclear activity. Moreover, we detected emission lines in NGC 1399 and NGC 1404, although both Hα luminosities are quite low. This may cause a variance of the emission lines of the same order of magnitude as the variance of the noise in the data cubes of both galaxies. This explains the non-detection of their gas emission with PCA Tomography in Paper I. NGC 1380 and NGC 3136 contain the highest E(B-V) values among the galaxies of the sample. In Paper I, we proposed that the correlation between the emission lines and the red region of the continuum in the eigenspectra that revealed the AGNs could be caused by dust extinction. In ESO 208 G-21, IC 5181, NGC 1380, NGC 3136, NGC 4546 and NGC 7097, the Na D absorption lines were also correlated with the red region of the continuum, thus indicating an extinction (dust) associated with the interstellar gas. Probably in NGC 1380 and NGC 3136, a fraction of correlation between the red region of the con- (2010) sample are in the same region of this plot (higher L bol and R Edd ). NGC 1380 and NGC 3136, although type 2 AGNs, must contain multiple photoionization sources that contribute to rise L bol values in these objects. In NGC 1399 and NGC 1404, their L bol are lower when compared to the other galaxies of our sample.
tinuum and the emission lines in the AGN eigenspectrum is also caused by the nebular extinction.
Within the uncertainties, all the galaxies of the sample may be classified as LINERs. Nevertheless, other classifications should not be ignored. For instance, the AGN of NGC 4546 is on the limit between LINERs and Seyferts. In fact, its Eddington ratio is the highest among the galaxies of the sample. Besides, its bolometric luminosity is only lower, within the errors, than the L bol of the AGN of IC 1459. Thus, a Seyfert classification is plausible for NGC 4546, according to the diagnostic diagram and to what is predicted by the L bol and R Edd distributions obtained from the Palomar survey (see fig. 9 of Ho 2008).
In six galaxies of the sample, we detected broad Hα and Hβ emissions, which corroborates the presence of an AGN in these objects. In all cases, FWHMs > 2000 km s −1 . found similar FWHM values for this feature in galaxies from the Palomar survey (see their Table 1 ). Since these features are weak in LINERs, one should be cautious when characterizing these components. Gaussian fits performed in the [N II]+Hα region are similar to what have done. A difficulty highlighted by is that, since the narrow components do not show exactly a Gaussian profile, broader wings from the NLR may also contaminate the BLR. This may be happening for NGC 2663, whose NLR Gaussian profiles are the broadest among the galaxies of the sample. Besides, the PSF measured with image from the red wing of the broad Hα component is larger than the seeing estimated for the observation of this galaxy (see Paper I). Although the seeing of the observation and the PSF of the data cube are not the same thing, one should expect similar FWHMs for both parameters. Another systematical effect which may affect the analysis of the BLR is a bad starlight subtraction. Notwithstanding, the spatial profiles extracted from the images of the red wings of the BLR reveal pointlike objects in these six objects. This agrees with an AGN interpretation. Since the broad components have Vr > 280 km s −1 , the red wings that emerge from the BLR have a huge fraction of the intensity of this feature.
In NGC 1399 and NGC 1404, the Hα + [N II] emission lines were detected in their nuclear region. A comparison between Hα luminosities and X-ray data from both objects suggests that NGC 1399 and NGC 1404 must contain AGNs with very low luminosities, although their EW (Hα) measurements indicate that these emissions are too weak to be produced by AGNs. In fact, the detection of a UV point-like source and also strong radio jets in NGC 1399 (O'Connell et al. 2005; Shurkin et al. 2008) leave no doubt about the existence of an AGN in this galaxy. In NGC 1404, according to Grier et al. (2011) , the combination between X-ray and IR (2MASS) data results in a bolometric luminosity that is high enough for this galaxy to contain an AGN.
Below, we summarize the main conclusions of this work.
• With well-established methodology of spectra analysis, we show that the main conclusions of Paper I were duly recovered. This shows that PCA Tomography may be used as an useful tool to extract informations from data cubes.
• We show that all the galaxies of the sample have emission lines in their nuclear regions. Among the 10 galaxies, in two (NGC 1399 and NGC 1404) PCA Tomography was not able to detect the emission lines. With spectral synthesis techniques, however, we show that both galaxies have very low intensity emission lines. This indicates that, for very low luminosities AGNs, stellar spectral synthesis may be more effective than PCA Tomography in order to detect emission lines related, for instance, to AGNs.
• In six galaxies of the sample, a broad Hα component is detected, which evidences the existence of a BLR in these objects. This feature proves that these six galaxies have an AGN as central objects and a likely photoionization source. Multi-Gaussian decomposition of the Hα+[N II] set shows that these six galaxies possess a NLR with two kinematic features: a narrower one with 50 < FWHM < 500 s −1 and an intermediate one with 400 < FWHM < 1000 km s −1 .
• Among the four galaxies without a detected BLR, two . Diagnostic diagrams. Eight galaxies of our sample are represented by the filled magenta circles. Palomar survey galaxies were also inserted in the graphics. According to the classification proposed by , the red crosses are for Seyferts, green triangles are for LINERs, open black circles are for OTs and blue squares are for H II regions. The thin brown line is for the maximum starburst line proposed by Kewley et al. (2001) , the dashed black line is for the empirical division between H II regions and AGNs (Kauffmann et al. 2003 ) and the thick purple line is for the LINER-Seyfert division suggested by Kewley et al. (2006) .
may contain multiple objects in their centre: NGC 1380 and NGC 3136. These galaxies also revealed a diffuse emission that may be related to H II regions.
• In the other two galaxies, NGC 1399 and NGC 1404, the Hα+[N II] emission lines have very low intensity. However, X-ray and radio data indicate that they also must contain AGNs.
• Judging from the emission line luminosities, all 10 galaxies have L bol between 10 40 erg s −1 and 10 43 erg s −1 , which corresponds to R edd between 10 −6 and 10 −3 . These Eddington ratios are significantly smaller than the ones found for Seyfert galaxies, but resemble those of LINERlike emissions (Ho 2008) . 
NGC 1404
Wavelength ( In this appendix, we present the results from the stellar spectral synthesis performed on the sample galaxies. The idea is to show the behaviour of the fitting procedures in spectra with both high and low S/N ratios. In Figs. 1a, 1b and 1c , we present the spectra, the fitted results and the residuals for a representative spaxel of the galaxies' centre and for a spaxel located at the upper-right region of the FOVs, ∼ 2 arcsec away from the galaxies' centre.
Some issues may be noticed in both high and low S/N spectra. Since GMOS-IFU observations are made with three CCDs, gaps between them contain no information at all. In basic reduction procedures, a simple interpolation is performed to avoid a 'hole' in the spectra of the data cubes. Therefore, no information is contained in these spectral regions. For the objects from the Gemini programme GS-2008A-Q-51 (see Table 2 in Paper I), these gaps may be seen in ∼ 5400 and in ∼ 6150 Å. Galaxies observed under the Gemini programme GS-2008B-Q-21 (see Table 2 in Paper I) have their gaps in ∼ 5150 and in ∼ 6100 Å. Note that the gaps produce features in the residuals that resemble absorption lines. Moreover, the spectral synthesis procedures does not fit well the Mg absorption lines, which are very sensitive to α-enhancement effects, in the region around 5150 Å. However, this mismatch may be caused by the fact that one of the gaps is right on the Mg absorption (see that the worst cases, namely IC 1459, IC 5181, NGC 1380, NGC 1399 and NGC 1404, were observed under the Gemini programme GS-2008B-Q-21). A bad subtraction in this spectral region affects the [N I]λλ5198, 5200 emission lines. Combined to the weakness of the [N I] emission, this effect is responsible for the higher uncertainties estimated for the lines. Another systematic feature present in all residual spectra is associated with the [Na I]λλ5890, 5896 absorption lines. Although a fraction of these lines may be related to the stellar populations, they actually trace the interstellar medium as well, something that is not taken into account by the spectral synthesis. It is important to mention that all these regions were properly masked for the spectral synthesis procedures.
Another point is that the galaxies may contain stellar populations with ages < 3 Gyr. In order to quantify if young stellar populations play a role in the sample galaxies, we performed the stellar synthesis in all spectra of the data cubes with a SSP library based on the Bruzual & Charlot (2003) models. This library has stellar populations with ages from 10 6 up to 10 10 yr and metallicities from 0.004 up to 0.05. One of the reasons for why we did not use this library for the analysis of the nuclear spectra is that this library does not take into account the α enhancement process. Also, when fitting the spectra that are affected by the featureless continuum, a young population is inserted by the starlight code in order to find a better solution for the overall spectrum. However, when a young population is inserted to compensate the effects of the featureless continuum, the Hβ absorption line is overestimated. Thus, a subtraction of the stellar population from the nuclear spectra will produce an Hβ emission that is higher than the real value. In all cases, we obtained Hα/Hβ < 3.1 when analysing the nuclear spectra obtained after the starlight subtraction with the Bruzual & Charlot (2003) models. Notwithstanding, this procedure allowed us to infer the presence of young stellar populations in the sample galaxies. In ESO 208 G-21, IC 1459, IC 5181, NGC 1380, NGC 3136, NGC 4546 and NGC 7097, the light fraction of populations with ages ∼ 6.3×10
6 yr, considering all spectra from the data cubes, is about 5%. This result may be somehow related to the featureless continuum but we suspect that it is more likely associated with the stellar spectral basis that does not reproduce the blue emission in ETGs (Cid Fernandes et al. 2011) . Only for NGC 2663, the light fraction is ∼ 30%, which indicates that this object may have a young stellar population in its central region. A more detailed analysis of the stellar archaeology of this sample will be published in a forthcoming paper.
Individually, we call the attention to three objects. In NGC 1399 and NGC 1404, their residual spectra, shown in Fig. 1b , show a bump around Hα. As discussed in section 3.6, this feature may mimic a broad component. The case of NGC 2663 is more critical. In the spectral region between 6200 and 6750Å, the resulting stellar population did not fit adequately the observed spectra. Therefore, we decided to run the starlight code twice for this galaxy's data cube (see section 2 for more details). In Fig. 1b , we combined the results from both runs in each spectrum (high and low S/N ratio). Note that the fitted spectrum seems to agree with the stellar components, specially in the Hα and [S II] lines. 
